[Effect of shikonin, a phytocompound from Lithospermum erythrorhizon, on rat vascular smooth muscle cells proliferation and apoptosis in vitro].
To study the anti-proliferation, pro-apoptosis and cell cycle blocking effects of shikonin on rat vascular smooth muscle cell (VSMC) in vitro. VSMCs were primarily cultured by explant method from the thoracic aorta of male SD rats. Shikonin of different concentration, 4, 2, 1, 0.5, 0.25, and 0 micromol/L was added. The cell viability was detected by MTT method. Cell growth curve was drawn by trypan blue exclusion method. (3)H-thymidine incorporation was used to calculate the inhibition rate of DNA synthesis. Flow cytometry was used to detect the cell cycle. Cell apoptosis was observed by fluorescence microscopy. Western blotting was performed to detect the expression of different cell apoptosis and cell cycle regulatory proteins, such as cyclin D(1) and E, proliferating cell nuclear antigen (PCNA), p21(waf1/cip1), p27(kip1), and p53. Compared with control group, shikonin had no obvious cytotoxic effect on cell viability at the concentration of 0.25-1 micromol/L (P > 0.05). While it could inhibit, both time- and dose-dependently, the growth of VSMC, which was predominant of 1 micromol/L at 72 h (1.9 x 10(5)/well vs 5.8 x 10(5)/well, P < 0.05), and DNA synthesis was also significantly inhibited in a time- and dose-dependent manner with inhibition rate varied from 33 to 98% (P < 0.05 or P < 0.01). 1 micromol/L shikonin significantly blocked the cell cycle progression in proliferative VSMC, decreased S, G(2)/M phase (P < 0.05) and increased G(0)/G(1) phase (P < 0.05) to quiescent level with sub-G(1) apoptotic distribution at 48 h (10.9% +/- 0.3%). Shikohin at the concentration of 1-2 micromol/L significantly increased the percentage of apoptotic cells in a time- and dose-dependent manner compared with control group (2.8%-23.7% vs 0.2%-0.4%, P < 0.05), and typical apoptotic nuclear morphological changes were observed. 1 micromol/L shikonin significantly down-regulated cyclin D(1), E and PCNA expression, up-regulated p21(wif1/cip1) expression, and did not obviously influence the p27(kip1) and p53 expression. Shikonin inhibits the proliferation, promotes the apoptosis and blocks cell cycle progression of VSMC. These effects are associated with the expression changes of cell cycle regulatory proteins.